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Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 7/29/08 has been entered. 

2. Claims 5-1 1,15,18,20,23 and 35-38 have been canceled. Clams 1-4,12-14,16,17,19,21,22 
and 24-34 remain in the application. 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Rejections - 35 USC § 103 

4. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicability of 35 U.S. C. 103(c) 
and potential 35 U.S. C. 102(e), (f) or (g) prior art under 35 U.S. C. 103(a). 

5. Claims 1-4,12-14,16,17,19,21,24-26,28-31,33 and 34 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over GB 2161647 in combination with Buchanan et al. (4,283,228) further 
in combination with Fernandez et al. "Processing and microstructure of porous and dense PZT 
thick films on A1 2 (V still further in combination with Srivastava et al. (5,433,917). 

GB 2161647 teaches a piezoelectric device whereby a piezoelectric layer is formed from 
a composition including piezoelectric powder and a glass-like binding agent. The piezoelectric 
material is PZT while the binding agent is lead borosilicate. A liquid carrier is utilized to form a 
paste for screen printing the piezoelectric material to form a film (abstract). After screen 
printing, the piezoelectric layer is fired by heating to form the layer. The thickness can be from 
10-100 microns. The grain size of the powder is 5-10 microns or less. The liquid carrier is ethyl 
cellulose and terpineol. Electrodes can be applied by a printing process to the PZT film and 
include silver (pg. 1, line 95 - pg. 4, line 20). 

GB 2161647 fails to teach the liquid phase precursor of metal oxide for the binding agent. 

Buchanan et al. (4,283,228) teaches low temperature densification of PZT ceramics. The 
addition of 1-6 weight percent of V 2 0 5 promotes rapid densification and therefore lower 
temperatures of sintering PZT (abstract). The V 2 0 5 can be added as a salt or added with an 
alcohol and a dispersant (col. 2, lines 5-15 and col. 4, lines 25-35). The V 2 0 5 can be used a s a 
sintering aid. 
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Therefore it would have been obvious for one skilled in the art at the time the invention was 
made to have modified GB 2161647 PZT process by incorporating the "binding agent" in liquid 
form as evidenced by Buchanan et al. (4,283,228) with the expectation of achieving similar 
success. 

GB 2161647 in combination with Buchanan et al. (4,283,228) fail to teach milling the 
PZT powder and carrier to form a paste. 

Fernandez et al. "Processing and microstructure of porous and dense PZT thick films on 
AI2O3" teaches PZT films by taking ceramic powders and organic carrier (terpeinol and ethyl 
cellulose) and milling to form a paste to be screen printed (pg. 5400, col. 2). 

Therefore it would have been obvious for one skilled in the art at the time the invention 
was made to have modified GB 2161647 in combination with Buchanan et al. (4,283,228) PZT 
process by incorporating a milling step to form the paste as evidenced by Fernandez et al. 
"Processing and microstructure of porous and dense PZT thick films on AI2O3" with the 
expectation of achieving similar success. 

GB 2161647 in combination with Buchanan et al. (4,283,228) further in combination 
with Fernandez et al. "Processing and microstructure of porous and dense PZT thick films on 
A1 2 0 3 " fails to teach the "binding agent" being in liquid phase and comprising Li0 2 and B 2 0 3 
and combination thereof. 

Srivastava et al. (5,433,917) teaches PZT ceramic compositions having reduced sintering 
temperatures and process for producing the same. Srivastava et al. (5,433,917) teaches liquid 
phase sintering agents including metal oxides of Li and Bi (col. 2, lines 6-15). 
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Therefore it would have been obvious at the time the invention was made to have 
modified GB 2161647 in combination with Buchanan et al. (4,283,228) further in combination 
with Fernandez et al. "Processing and microstructure of porous and dense PZT thick films on 
A1 2 0 3 " process by utilizing liquid phase sintering aids for PZT formation including Li0 2 and 
B2O3 and combination thereof as evidenced by Srivastava et al. (5,433,917) with the expectation 
of achieving similar success and utilizing the advantages associated therewith such as its melting 
temperature which enhances low temperature sintering. 

Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over GB 2161647 in 
combination with Buchanan et al. (4,283,228) further in combination with Fernandez et al. 
"Processing and microstructure of porous and dense PZT thick films on AI2O3" still further in 
combination with Srivastava et al. (5,433,917) further in combination with Maas et al. "Thick- 
film printing of PZT onto silicon". 

GB 2161647 in combination with Buchanan et al. (4,283,228) further in combination 
with Fernandez et al. "Processing and microstructure of porous and dense PZT thick films on 
A1 2 0 3 " still further in combination with Srivastava et al. (5,433,917) fails to teach the claimed 
organic carrier ESL 400. 

Maas et al. "Thick-film printing of PZT onto silicon" teaches incorporating an organic 
binder vehicle of ESL 400 to a powdered PZT to form a PZT paste for thick-film printing (pg. 
109). 

Therefore it would have been obvious for one skilled in the art at the time the invention 
was made to have modified GB 2161647 in combination with Buchanan et al. (4,283,228) 
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further in combination with Fernandez et al. "Processing and microstructure of porous and dense 
PZT thick films on A1 2 0 3 " still further in combination with Srivastava et al. (5,433,917) by 
incorporating a organic vehicle of ESL 400 as evidenced by Maas et al. "Thick- film printing of 
PZT onto silicon" with the expectation of achieving similar success. 

Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over GB 2161647 in 
combination with Buchanan et al. (4,283,228) further in combination with Fernandez et al. 
"Processing and microstructure of porous and dense PZT thick films on AI2O3" still further in 
combination with Srivastava et al. (5,433,917) further in combination with Yao et al. "Improved 
preparation procedure and properties for a multilayer piezoelectric thick-film actuator". 

GB 2161647 in combination with Buchanan et al. (4,283,228) further in combination 
with Fernandez et al. "Processing and microstructure of porous and dense PZT thick films on 
AI2O3" still further in combination with Srivastava et al. (5,433,917) fails to teach the claimed 
isostatic pressing step. 

Yao et al. "Improved preparation procedure and properties for a multilayer piezoelectric 
thick-film actuator" teaches incorporating a high isostatic pressure step on a green PZT film 
before firing and bonding to an electrode (abstract). 

Therefore it would have been obvious for one skilled in the art at the time the invention 
was made to have modified GB 2161647 in combination with Buchanan et al. (4,283,228) 
further in combination with Fernandez et al. "Processing and microstructure of porous and dense 
PZT thick films on A1 2 0 3 " still further in combination with Srivastava et al. (5,433,917) process 
by incorporating a high isostatic pressing step as evidenced by Yao et al. "Improved preparation 
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procedure and properties for a multilayer piezoelectric thick-film actuator" because of the 
improved material density and bonding strength resulting from the pressing step. 

Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over GB 2161647 in 
combination with Buchanan et al. (4,283,228) further in combination with Fernandez et al. 
"Processing and microstructure of porous and dense PZT thick films on A1 2 0 3 " still further in 
combination with Srivastava et al. (5,433,917) further in combination with Chen et al. 
"Dielectric, ferroelectric and piezoelectric properties of lead zirconate titanate thick films on 
silicon substrates". 

GB 2161647 in combination with Buchanan et al. (4,283,228) further in combination 
with Fernandez et al. "Processing and microstructure of porous and dense PZT thick films on 
AI2O3" still further in combination with Srivastava et al. (5,433,917) fails to teach the claimed 
platinum substrate. 

Chen et al. "Dielectric, ferroelectric and piezoelectric properties of lead zirconate titanate 
thick films on silicon substrates" teaches forming PZT films on platinum buffered silicon 
substrates (abstract). 

Therefore it would have been obvious for one skilled in the art at the time the invention 
was made to have modified over GB 2161647 in combination with Buchanan et al. (4,283,228) 
further in combination with Fernandez et al. "Processing and microstructure of porous and dense 
PZT thick films on A1 2 0 3 " still further in combination with Srivastava et al. (5,433,917) by 
utilizing a platinum buffered substrate as evidenced by Chen et al. "Dielectric, ferroelectric and 
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piezoelectric properties of lead zirconate titanate thick films on silicon substrates" with the 
expectation of achieving similar success. 

Response to Amendment 

6. Applicant's arguments filed 7/29/08 have been fully considered but they are not 
persuasive. 

Applicant argued that the prior art failed to teach the sintering agent being in a liquid 
phase metal oxide. 

Srivastava et al. (5,433,917) teaches this limitation as noted above. 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian K. Talbot whose telephone number is (571) 272-1428. The 
examiner can normally be reached on Monday-Friday 8AM-4PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy H. Meeks can be reached on (571) 272-1423. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Brian K Talbot/ 

Primary Examiner, Art Unit 1792 
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